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Vessel Function Introduction

Customize to Meet with

m Max. working depth: 75m; Max. penetration: 35m;

m Max. working depth plus penetration: 90m;

m Vessel dimension: L/ 125~135m; B/48~55m/; D/~10m

m DP-2

W Speed: 8-10 Knot

m Leg length: 120-125m

B Deck variable load: 7,000t (no diesel or water), Deck area: 5,000nt
m Design life: 30 years; Elevating: 3,000 times (100 time/year)

m Primary crane: 1,600t @28m-31m; 1,200t @40m (lifting height should be
160m above deck)

W Secondary crane: 600t @30m (TBD)
m POB: 130
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Overall Scheme Implementation

Vessel function Conceptual
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Overall Scheme Introduction

Flag state: China

Classification society: CCS

Classification symbol: XCSA, *CSM, Self-Elevating Offshore Wind
Turbine Service Unit, Lifting Appliance, AUT-0, DPS-2,

Dimension

L133/B53m/ D 11m

Designed by.........

EPC Contractor......................

Leg Encircling Crane...

Elevating system

CIVICO_9@_

Siemens /ABB/711
Weichai/SXD

Suchuan or Client specify
Client specify

WMMP

Primary Crane
Deck Area

Work in waters
Max. work depth
Leg and length

Speed

Variable load

Elevating system

Positioning
Staff capacity

Significant wave height

Available for work (the South Sea)

Left stern 2,200t LEC

5,000 m?

Chinese waters

70m (11m air gap / 10m penetration)

Truss type / 125 m
Available length below deck: 95m

9 knots
9,000 tons/7,500 tons

Pinion-and-rack
Speed: 0.5/0.8m/min;
Life: 3000 times

DP-2
120 P
2.5m (positioning condition)

>200 days




Overall Scheme-General Arrangement
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Overall Scheme-General Arrangement

General Arrangement-
Main deck
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Overall Scheme-General Arrangement

General Arrangement-
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Aft thruster Aft thruster Storeroom LV switchboard Gym Laundry refrigeration house
room (left) room (middle) 7 N N T
T\ h;?é:':f “‘“—w& ) = N Chain well
. '__,..-" -""‘--. - . --.,_‘_‘_‘- . _ .--""" . - - .
- - - = — - _\ . %‘- = “ﬁ“} .
= - = - __“h.,.:"’_ /
/i“g“xh L 3:”; ~ ’ >
] ! T
e I BN B = ,
of Rl I S == === /S
— ~ ot ~
s - - - - —=
W -] [] im [ ] 1id
— : S
- - ¥ Eiviann n l’i w ‘.‘A_ﬂ'l-u-‘
R . V| e - i
. . . [T . i
- P AR E AN Bow thruster room
- A ” - o [ o i o AV
R — T— - T~ — |~ -] o
- s - - ) Ve E&I room
‘#H H‘“‘-. _.--""'f..r h"'--.__.--""'..#.r H""--._..-"" “H“'-
\ \ Central control ré\)m
) ) - \
Aft thruster Machln\é repair room Water Main HV S\Q/itchboard room Bow thruster
room (right) l mist fire engine : E house
Aft Elevating E house protection room Bow elevating E Transformer
room house room




Overall Scheme-General Arrangement

General Arrangement-
Underdeck
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Overall Scheme-General Arrangement

General Arrangement-
Living quarter

Assembly area || Anchoring

Mooring winch

Rescue boat

Rescue boat

Wheelhouse

Battery

room UPS

Wheelhouse air
conditioning room

Living Quarter A-
38p

Living Quarter B-

38p

Living Quarter C-
30p

Living Quarter D-
14p

Emergency
generator
room




CIMC3060-2200 WTIV Leg Design
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Based on 3,000 times’

elevation fatigue life

After discussion with elevating
system supplier, it' s decided to
use 8 inch rack, the tooth width
increases 14%, with a better
fatigue and wear resistance;
Chord section increases 10%,
with more strength and better
impact resistance.

The improved leg section:
chord-to-chord 9m, outer ring
diameter is 11.5m; can better
match with the LEC.



Overall Scheme-Main Deck Arrangement

@® LEC (double hooks): 2,200 tons
@ Secondary crane: 300 tons

® Supporting crane: 50 tons

« Deckload: 10-15 t/ m?2
« Available deck area: 4,800 m?

|




Function- Transportation & Installation

Transport and load 2 sets of
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WTG dimensions 2027/28 | 2024/2025
Rated power 18-20 MySE 16.0
Rotor diameter [m] 270 242
Swept Area [m?] 57,256
Tower

Min Tower Weight [T] 1450

Max Tower Weight [T] 1620 ~1000
Min Tower Length [m] 135

Max Tower Length [m] 145 126
COG

Interface Level [mLAT] 22 20-25
Hubheight [m] 157-170 146
Nacelle

Nacelle Weight [T] - Min 1200

Nacelle Weight [T] - Max 1300 600
Nacelle Length [m] 24 -30 23
Nacelle width [m] 12 127
Nacelle hight [m] 12- 14 10
Yoke [T] 180 190
Blade

Blade Type

Weight [T] 83 73
Blade Length [m] 133 1185

| =
| |\ ||' 20MW WTG j -
| L : @ =

« Place a single tower - ﬂ\ 585

« Overhang blades - T A I



Function- Transportation & Installation
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Transport and load 3 sets
of 13MW WTG
Place a single tower

Overhang blades

< - ® 53 — 3 — — ® = ©

WTG dimensions 2027/28 | 2024/2025
Rated power 18-20 MySE 16.0
Rotor diameter [m] 270 242
Swept Area [m?] 57,256
Tower

Min Tower Weight [T] 1450

Max Tower Weight [T] 1620 ~1000
Min Tower Length [m] 135

Max Tower Length [m] 145 126
COG

Interface Level [mLAT] 22 20-25
Hubheight [m] 157-170 146
Nacelle

Nacelle Weight [T] - Min 1200

Nacelle Weight [T] - Max 1300 600
Nacelle Length [m] 24 -30 23
Nacelle width [m] 12 127
Nacelle hight [m] 12- 14 10
Yoke [T] 180 190
Blade

Blade Type

Weight [T] 83 73
Blade Length [m] 133 1185

ey




Function- Blade Assembly

4 Advantage:
«  With comparatively bigger

~ molded depth, the sailing
becomes more stable; the
reserved buoyancy is 10%
higher than traditional WTIV;
with a better ability of pile
extraction; is able to
withstand the risk of

penetration.
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Model Selection for Major Equipment
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« Equipped with « DP2 positioning The anti-tilting
SCR, meet with capability, all can rapidly
exhaustion level thrusters are adjust the
of Tier IlI above basis line of ballasting water
High efficiency the vessel body, to meet with
of environmental and can work in crane work
protection sheltered waters condition

« The busbar operates
in closing condition
to save energy.

* Lower fuel
consumption of 10%

« Safer

Busbar Closing
Operation

Propulsion System Positioning System Anti-Tilting System




Primary Crane -1 (Huisman)

W 09T

W 881

Main
Deck



Primary Crane -1 Performance Parameter

LOAD CHART
ACCORDING TO ABS
7500
200 — |— _'1\
2000 A
MAIN HOIST 2200MT - FYDN 1.1 - SIDELEAD 3° - OFFLEAD 1°
[ | | [ |
MAIN HOIST 2200MT - FYDN 1.2 - SIDELEAD 5° - OFFLEAD 2°
1500 FLOATING LIFT ACC. ABS - DPEN SEA ]
| | | | |
SWL 1] AUX HOIST 400MT - FYDN 1.1 - SDELEAD 3° - OFFLEAD 2°
[JACKED UP OR HARBOUR FLOATING)
1000
500
400 1 |-...______
| — '
0
0 20 L0 | 60 80 100 120 160 160
Radius [m]
24 52

180

2,200t@18m~24m
1,250t@40m

Work radius
18m~132.3m

Lifting speed
N-4.5m/min
H-13.5m/min

Lifting height
Above main deck 160m

Weight: 1960 tons

400t@24m~52m

Work radius
24m~159.3m

Lifting speed
N-3.5m/min
H-7m/min

Lifting height
Above main deck 188m



20MW-270 Lifting Analysis
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WTG dimensions 2024/2025 | 2027/28 | 2024/2025
Rated power 14-16 18-20 MySE 16.0
Rotor diameter [m] 240 270 242
Swept Area [m?] 45,239 57,256

Tower

Min Tower Weight [T] 725 1450

Max Tower Weight [T] 1200 1620 ~1000
Min Tower Length [m] 119 135

Max Tower Length [m] 126 145 126
COG

Interface Level [mLAT] 19 22 20-25
Hubheight [m] 138-145 157-170 146
Nacelle

Nacelle Weight [T] - Min 500 1200

Nacelle Weight [T] - Max 760 1300 600
Nacelle Length [m] 24 - 30 24 - 30 23
Nacelle width [m] 12 12 12.7
Nacelle hight [m] 12 - 14 12 - 14 10
Yoke [T] 180 180 190
Blade

Blade Type

Weight [T] 61 83 73
Blade Length [m] 115 133 1185

2789 m
(274,9 m)

429m
(38,9 m)

236 m

Interface level

LAT

328m
(28,8 m)

1281 m

160,.9 m
(156,9 m)




MySE 16.0-242 Lifting Analysis

Main Hook SWL 2200tons@24m;
Main Hook SWL 1250tons@40m
~ : ”
B e
118.5m/73tons - 7 ) P

A

190m

155m

f
> <
-
-

Above sea level 146m 23mX10mX12.7m
<1000tons 190t+600t=790t g

Bogiang 3060-2200 can lift and install WTG of GE12MW, MySE 16.0 MW Y




Elevating System

Elevating Configuration and Capacity RPD Leg .Pen.etratlon Static Load Indication
Indication System

Elevating capacity of single leg 9,360t
Supporting capacity of single leg 21,600t
0.5/0.8m/min

3000 times

Elevating speed

Elevating times

Real-time indication
Avoid damage

Retorque redistribution
indication

+ Real-time indication
Remote control

RACK PHASE OIFFERENCE

e + Can transfer with load

vvvvvv




Elevating System Life

Life Calculation-Load List

The quantity of
carried WTG
sets

Single Leg Load
(not consider
frictional loss)

Empty Vessel | Variable

Weight Load Leg Quantity

24,100 9000 4 8275
24,100 7200 4 7775
24,100 5400 4 7275
24,100 3600 4 6775

Elevating
Time

750

750

750

750

Air Gar (m)

10

10

10

10



Model Selection for Major Equipment - Electrical Load Calculation

DPZE#E TIn (Jfi| DPZE¥E T in (ff
NP, TS s . RYAY 1 o) ! MAX NORMAL  |DP#kp& T.v%. (B4 IR =
wir s | s | sepgoom [RERTRY R W B N B e s
Sailin Maneuverin Jackin Crane DP Entire DP Entire (leg o) Harbor Mod Emergency
a & aneuve g ac g Operation (leg lowering) DP Failure Mode | &F°° ode Mode
lowering) MAX NORMAL
DF |~i kW/+«| DE[~| kW /=| DF |/~ kW|+~| DF/~: kW|/~| DF/~{ kW |~| DF|/~i kW |~| DF |~ kW |~| DF|=! kW ~| DF|~: kW ~
0.9 3281 |0.2 729 | 0.00 0 0.0 o lo.72 2625 |0.37 1349 0.58 2115
0.0 0 0.5 | 1115 | 0.00 0 0.0 o |o.78 1739 |o0.35 780 0.67 1494
0.0 o |o.0 0 l1.00 1409 0.0 0 o4 | 549 |o0.4 549 | 0.0 0 Main Engme; 6X3380eKw, SCR
0.0 0 0.0 0 0. 00 0 0.8 938 | 0.0 0 0.0 0 0.0 0 .
581 728 485 671 749 733 693 Tler |||
Berth Engine: 1X800ekw
0.9 3281 |0.2 729 | 0.00 0 0.0 o lo.72 2625 |0.37 1349 0.0 0
0.0 0 0.0 0 0. 00 0 0.0 0o |o.78 1739 |o0.35 780 0.0 0 . .
0.0 0 0.0 0 1.00 : 1409 | 0.0 0 0.4 549 0.4 549 0.0 0 Emergency Engme’ 1X500€kW
0.0 0 0.0 0 1.00 : 1409 | 0.0 0 0.4 549 0.4 549 0.0 0
1193 1492 984 1822 1380 1380 0
0.9 3281 0.0 0 0. 00 0 0.0 o lo.72 2625 |0.37 1349 0.58 2115
0.0 0 0.0 0 0. 00 0 0.0 o lo.15 138 |0.35 321 0.51 168
0.0 0 0.0 0 1.00 : 1409 | 0.0 0 0.4 549 0.4 549 0.0 0
0.0 0 0.0 0 0. 00 0 0.8 938 | 0.0 0 0.0 0 0.0 0
1383 1559 1250 1784 1686 1686 1212
AL R BATLF 2R
13001 6352 8353 6152 17502 11924 4301 605 309
13403 6549 8612 6342 18044 12293 4434 637 326
2735 | 4145 | 2735 4145 | 2735 | 4145 | 2735 | 4145 | 2735 | 4145 | 2735 4145 2735 4145 800 500
0 4 0 2 1 2 0 2 2 4 0 4 1 1 1 1
16580 8290 11025 8290 22050 16580 6880 800 500
81% 79% 78% 77% 82% 74% 64% 80% 65%




Model Selection for Major Equipment - Thruster

E-Thruster system:

Aft thruster: 3*3500kW full
circle swing

Bow thruster: 3*1660kW

10000 -

9000

8000 -

5000 -

4000 -

3000 -

2000 -

Speed & Power Curve

—#—Calm Water
| =o-+15% SM

= —100% MCR
85% MCR

7 7.5

8 8.5 9 9.5 10
Speed [knots]

The selected thruster configuration is based on speed calculation:
speed >9kn, can meet with ordinary sailing




DP Dynamic Positioning Analysis

Dynamic Positioning Analysis: the calculation meets with bow direction £30° positioning capacity

below is the calculation for TO thruster in complete working condition

CIMC RAFFLES

270

DP Capability Plot

260 280
QW'MT :'250 Project: CINCZ200
T R - SR S A Load Condition: IHTEFTFL
Current Velocitry: 1.00 mfs
130 Wind Speed: 13,80 ==
e Significant wave height: 25 m
2 A Peslk pericd: 57 s
£ Failure Mode: Thruster Intact
2m . Case Abbreviation: TO
Ay Theu X_COOT  v_coow F_E££ F_Max
fo | [Ha. ] [=] [=] 4] [£]
10 fe [ - 350 Tht %295  0.00 48,33 M.%
f i Th2 —SE 3R -1T.1T 4633 ST
180 e — o T3 —sE35 1717 4833 .30
ool ! Thd 5364 0.00 20,51 4. 60
120 b 0 Thi 5E. 19 0.00 2051 MED
Thé 52.74 0.00 20.91 24.80
[ =307 0-3E07
185 20 Mz Utilizatiom:  53% 124%
Min. Utilization:  T1% 5%
150 o)
. =
140 &, <
M+
Bow
—— Utiization o
- Utilization-100% a0 a

Rose diagram of DP capability of TO

thruster in complete working condition

Thruster allocation diagram

g o A e N7

< !:3“'{& ,e-’ hx“-a sl Vs \\

\<\ T o N 10R 3 R

e H:Af — e LF$ f{a o]
NS =0 7 RN
. “\-..\__’_.-’ S I— L] o o \

A TR "J'd";;:'_-w

i AR

P 8 VoS

o A



nh
Vessel Function Infroduction =)
s
/ / y gl
" Overall Scheme Introduction
Mee 5 bk

Model Selection for Major Equipment

¥




Vessel Dimension Comparison

. . Bogiang

Dimension 3060 Some Vessel

Deck length m 133 133.8

Deck width m 53 50 | oo
eck wi | | \_‘4/

Depth m 11 11

Longitudinal

distance between 72.5 72

legs m

Horizontal

distance between 38.7 35.8

legs m

'Ir;?tal length of leg 130 130

II:neg chord distance 9 10

Steel consumption 17629 17901

m



Jack-up - Comparison of Liffing and Installation work condition

Work condition Bogiang 3060 Some Vessel |
Variable load ton 6500 6500 |
Lifting weight ton 1800t @ 36.5m / 2500t @ 1800t @ 36.5m / 2500t @

30m 30m
Max. water depth m 70 70.00
Penetration m 20.00 20.00
Air gap m 9.00 9.00

Wind speed m/s 20.00 (upper limit of Moderategale) 13.8 (centre line of Strong breeze)

Hmax m 7.44 (Hs=4m) 7.44 <B

Wave period s 9.00 9.00 o

Surface velocity m/s 1.03 1.03 >

Surface velocity m/s 1.03 0 =

. Regarding the lifting work condition, it" s suggested to take into 5‘%

Advice: consideration the once per year 1.03 uniform velocity in northern South 25
Sea; Hs<4m to cover 85% waves of the northern South Sea



Jack-up - Comparison of Liffing and Installation work condition

Mem Result Combined UC
KMem Result Combined UC

For All Active LCs Boq ia ng 3060 rorAleeLes SO me Vessel

— A ' . 1.000+
. 1.000+ 1. \
I o] W T—— 0.900
0.500 - i ==
- : 0.600
0.500 o500
0 0.00

ki«

8]

Leg strength max. use ratio=59% Leg strength max. use ratio= 75%



Jack-up - Comparison of Non Liffing and Installation work condition

Work condition Bogiang 3060 Some Vessel
Variable load ton 6500 6500
Lifting weight ton - -
Max. water depth
P 70 70.00
m
Penetration m 20.00 20.00 =
Alrgap m e 10 = B
. s oo 'K;
Wind speed m/s 36 36 . es
] e =
Hmax m 8.37 (Hs=4.5m) 8 B e
I -C-.o_; =iy
Wave period s 9.00 9.00 = g E
p <) B
Surface velocity 1.03 1542 ;E;;i
m/s . . %g:
Surface velocity 103 0 =
m/s :

Regarding the non lifting work condition, it' s suggested to take
Advice: into consideration the once per year 1.03 uniform velocity in
vice. northern South Sea; Hs<4.5m to cover 90% waves of the northern

South Sea



Jack-up - Comparison of Non Liffing and Installation work condition

For All Active LGS For All Active LCs SO me Vessel
Mem Result Combined UC Mem Result Combined UC )
. 1.000+ . 1000+ Hoempeg
0.200 LR e o

0.800
0.500

0.00

0.600
0.500

0.00

z

ki

Leg strength max. use ratio= 90% Leg strength max. use ratio= 99%




Jack-up — Comparison of Survival Condition

Work condition
Variable load ton

Lifting weight ton

Max. water depth
m

Penetration m
Air gap m

Wind speed m/s
Hmax m

Wave period s

Surface velocity
m/s
Surface velocity
m/s

Advice:

Bogiang 3060 Some Vessel

2000 2000
50 50
10 10
12 12

51.5 51.5

16.3 17

11.4 12

1.37 1.542

1.37 0

Regarding the survival work condition, it" s suggested to take into
consideration the once in a century sudden typhoon in the South
Sea; wave height is 17m, uniform velocity is 1.37.

REERFHFE TR R R RICH R R RE

(dbgh17°Adb. AR£118°LATE) FA2.2.22
ERH )
100 | 200 | 1000 | 2000

ROE (10 KmiEak)
1N F I RGE CRAER) 274 29.0 32.6 34.1
10 b FH RE CRIED 285 30.2 339 355
15 EE I ATE RIS 313 33.2 373 39.0
3 FPRFE RURGE CRIED 38.0 403 453 473
PR GKEXT 150 %)
H XA Hs CR) 9.2 9.9 117 124
I Hye CK) 16.3 17.7 208 22.1
BRI R Cy R 10.4 11.3 13.3 14.2
HEIEREA T, (3 12.6 12.9 13.6 13.9
B AW IR Toga (B 114 1.7 12.3 12,5
PR (20 2KZE 50 K
¥j—il CRAD 1.37 145 1.63 1.70

.

T EKE
I iEsRE 50m
AR 4
J
E 7KiF
— B
HETUE (0.22K/4))

EA2.2.1.4 XK TRRERE GKERTS0X)



Jack-up — Comparison of Survival Condition

For All Active LCs

Mem Result Combined UC Som Vessel

For All Active LCs

Mem Result Combined UC

. 1.000+

0.200
0.200

0.600
0.800

; 0.500
0.500

- 0.00

k

Leg strength max. use ratio= 91% Leg strength max. use ratio= 91%




Rack Comparison

[tem

Work water depth
m

Length m
Width m

Depth m

Leg chord distance
m

Variable load

Single tooth
elevating load

Piles of gearbox

Elevating times per
year

Operation year

Single tooth load
times

Rack thickness inch

Rack stress t/in

Rack stress x load
times

NG14000XL JDN-3000

65

142
50
11

8500
350

150
20
24000

8.27
42

1.02E+06

Bogiang
3060
60 70
169.3 133
60 53
14.6 11
12.6 9
14000 6500
284 265
8 6
100 100
25 25
40000 30000
9.84 8
29 33

1.15E+06 9.94E+05

Some
Vessel

70

133
53
11

6500
260

100
25
30000

7
37

1.11E+06

_ 177.8 203.2 Rack stress reduces 14.3%
Anti stress ability increases

8.1%
_ 8.50E+09 1.02E+10 Anti bending increases 20%

RACK WEAR
« SWIRE PACIFIC ORCA »

« INNOVATION »

8 inch rack pressure and load times meet with major
international design level

8 inch rack advantage: stress/load decreases, reduce gluing
or wear; the bending stress of tooth root as well as shearing
strength decreases; while fatigue life increases.

8 inch rack disadvantage: cost increases 20-30 million RMB.



Elevating System Comparison

Lifting and installation Non lifting and installation Survival condition
work condition work condition
Bogiang 3060 Some Vessel Bogiang 3060 Some Vessel Bogiang 3060 Some Vessel |
Operation cycle (s) 10.66 9.96 10.66 9.96 7.01 6.47 <
Leg strength 0.59 0.75 0.9 0.99 0.90 0.91 § J/
Single leg supporting 12112 12612 9735 10159 9917 9858
load ton g ,
Single tooth load ton 580 739 692 877 746 890 4
oingle led chord load 5425 5696 6398 6616 6725 6511 |
Lifting and installation work
condition decides the pre  The survival condition decides the supporting load of | 3
Advice ballasting load of elevating _ . , _
system, pre ballasting load of €levating system, the figure marked in red shows it
? single leg is around 12,000 excesses single tooth supporting load.
ons
Bogiang 3060 Some Vessel
SRR 265 260 In domestic, the WTIV is supposed to avoid
BFHE 390 375 typhqqn, so it's not suggested to design the survival
— 575 508 condition as control work condition and can be

R i 750 680 adjusted according to actual needs.
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